Europaisches Pat ntamt 
Eur pean Patent Office 
Office europ6en des brevets 



Publication number: 



0 204179 

B1 



EUROPEAN PATENT SPECIFICATION 



© Date of publication of the patent specification: 
08.1189 

<§) Application number: 86106456.6 
@ Date of filing : 13.05.86 



© int.ct«: C12P 1/06, C12P 21/06, 
C07K 15/14 

//(C12P1/06,C12R1:045) 



@ Method for selectively Increasing the ratio of single major components of telcoplanln A2 complex. 



@ Prtortty: 21.05.85 GB 8512795 



© Date of publication of application: 
10.12.86 Bulletin 86/50 



Publication of the grant of the patent: 
08.11.89 Bulletin 89/45 



Designated Contracting States: 
ATBE CH DEFRGBITULUNLSE 



References cited: 
EP-A- 0137 506 
GB-A-2121401 
US-A-4239751 



Proprietor: GRUPPO LEPETIT S.PJL, 23, Via G. Murat, 
1^0159 MIlanoOT) 



@ Inventor: Assi, Francesco, 34, via Corrldonl, 
1-20063 Cemusco stri Navigllo (Mi) (IT) 
Inventor: Lanclnl, Glancarto, 4, Via Vlttadinl, 
1-27100 Pavia(IT) 

Inventor: Gianantonlo, Anacleto, 1, Via Barzilal, 
1-20146 Mllano(tT) 



<g> Representative: Sgarbl, Renato et al, GRUPPO LEPETIT 
S.p JL Patent and Trademark Department 34, Via 
Roberto Lepetlt, 1-21040 Gerenza no (Varese)(IT) 



_ THE JOURNAL OF ANTIBIOTICS, vol. 37, 
Li no. 6, 1984 (Tokyo), A. BORGHI et at -Tefchomyctns, 
D new antibiotics from ectlnoplanes teichomyceticus 
Nov. Sp. IV, Separation and characterization of the 
Q) components of telchomycln (Telcoplanln) w , pp. 616-620 

N 
O 

CM 

O Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give notice to 
the European Patent Office of opposition to the European patent granted. Notice of opposition shaH be filed In a written reasoned 
A statement. It shall not be deemed to have been filed until the opposition fee has been paid (Art. 99(1) European patent 



111 



convention). 



ACTORUM AG 



EP 0 204 179 B1 



Description «. 

Teicoplanin (formerly named teichomycin) is a glycopeptide antibiotic produced by cultivating Actino £ 
planes telchomvceticus nov. sp. ATCC 31 121. This antibiotic is active mainly against infections by gram- 
5 positive bacteria. ' « 

According to the procedure described in U.S. 4,239,751, teicoplanin is isolated from the fermentation 
broths of the producing strain as a complex containing three factors named At, A2 and A3. Factor A2 is 
present in preponderant amount in the antibiotic complex recovered from the fermentation of the above 
strain and is the most important for its biological effects. Factor Ai and factor A3 are present only In mf- 
10 nor amount 

According to U*S. 4,239,751, teicoplanin A2 (T-A2) is isolated from the other factors of teicoplanin 
complex by column chromatography on Sephadex R LH-20, which is a hydroxypropyi derivative of a 
cross-linked polydextran gel with an exclusion limit at about molecular weight 4.000. 

From large scale preparation and purification operations (examples of these operations are given in 
15 European Patent Application PubDcation No. 01 22969) it is usually obtained a teichomycin product essen- 
tially consisting of teicoplanin A2 accompanied by a small quantity of teicoplanin A3. This product is suit- 
able for practical use in therapeutical applications. See: Drugs of the Future: Vol. 9, No. 6, 1984» pages 
429-430 edited by J.R Prous Publishers, Barcelona, Spain. 

A paper published by A. Borghl, C. Coronefli et al. in Journal of Antibiotics Vol. 37, No. 6 pp. 615-620, 
20 Jura 1984, teaches that teicoplanin factor A2 (T-A2) is, in turn, a mixture of five closely related major 
components of very similar polarity. 

These components, designated as T-A2-1, T-A2-2, T-A2-3, T-A2-4 and T-A2-5, were isolated by us- 
ing, in a first step, reverse phase partition chromatography at normal pressure on a silanized silica gel 
column. The purification of components T-A2-3, T-A2-4 and T-A2-5 required a further step with the ap- 
25 plication of semi-preparative HPLO on a Whatman Partisil R ODS M-9 column eluted with a 0.2% aque- 
ous ammonium fbrmate-acetonHrite mixture (7624). All said components have been chemically and biolog- 
ically characterized. See also British patent application publication No. 2,1 21 ,401 . 

Structural elucidations reported by J.CJ. Bama, D.M. Williams et ai. in J. Am. Chem. Soc 1984. 106, 
4895-4902, show that the teicoplanin Az major components may be represented by the following struc- 
30 turai formula: 
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T-A2-1* R* - -CO-(CH 2 ) 2 -CH«CH-(CH 2 ) 4 -Cff 3 
( ( Z ) -4 -decenoy 1 ) 

T-A2-2: R 1 = -CO-(CH 2 )g-CH(CH 3 ) 2 (8-methylnonanoyl) 



T-A2-3: R' - -CO- (CHj) g-CH 3 (n-decanoyl) 

H 
\ 

30 C 2 H 5 



T-A2-4: R" - -CO- (CH 2 ) g -CH^ (8-methyldecanoyl) 



T-A2-5: R 1 « -CO-(CH 2 ) 7 -CH(CH 3 ) 2 (9-methyiaecanoyl) 



]q yftro and in ito tests reported in the above mentioned British patent application publication No. 
2,121,401, show that each of the T-A2-2, T-A2-3, T-A2-4 and T-A2-5 components is more active than 
the teicoplanfn A2 complex as a whole. 
It is therefore apparent that a method for selectiveiy enhancing the production of each of the major 

40 components of tefcoplanln A2 is a primary objective in teteoplanln industrial fermentation. The significa- 
tive technical advantage it may offer concerns both the purpose of Isolating the single T-A2 major com- 
ponents in a pure form and the possibility of obtaining a T-A2-complex enriched with the more active com- 
ponents. Moreover, the possibility of modulating the ratio of the single T-A2 major components in the T- 
A2 complex in the large scale industrial fermentation, offers a useful tool to maintain constant the compo- 

45 sition of the fermentation product which must adhere to standard specifications. In other words, when 
for any reason (e.g., a modification of the industrial culture medium to employ less expensive materials), 
the percent composition of the single components tends to depart from that of the standard, the possibili- 
ty of selectively Increasing each of the T-A2 major components offers a useful tool to correct such a de- 
fect 

50 The object of this invention is to provide a method for selectively Increasing the ratio of the single T- 
A2 major components in the T-A2 complex. More particularly, the object of this Invention is a process 
for obtaining teicoplanfn Az selectively enriched in any of its major components T-A2-1, T-A2-2, T-A2-3, 
T-A2-4 and T-A2-5 which consists in adding to the culture medium of Actinoofanes telchomvcetlcus nov. 
sp. ATCC 31 121 or a mutant thereof which produces T-A2 complex through the same metabolic pathway, a 

55 selectively effective amount of an appropriate precursor of the characteristic acyi group finked to a glu- 
cosamine moiety of T-A2 (see the above meanings for FT), hereinafter "appropriate precursor of the 
respective acyl group of the glucosamine moiety of T-A2*. 
The process of this invention is characterized in that: 

60 a) the appropriate precursor for increasing the ratio of T-A2-1 in T-A2 complex Is selected from fino- 
leic acid, its salts with bases which are non-toxic to the microorganism and its esters with mono- and poly- 
hydroxy low ralkanols 

b) the appropriate precursor for increasing the ratio of T-A2-2 In T-A2 compl x is selected fr m va- 
line, its salts with acids and bases which are n n-toxic to the microorganism, alpha-keto-isoval ric acid, 

65 
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hs salts with bases which are non-toxic to the microorganism, its esters with mono- and poly-hydroxy low- 
er alkanols, isobutyric acid, its salts with bases which are non-toxic to the microorganism, its esters with 
mono- and poly-hydroxy lower alkanols, Isobutand and its esters with acids which are non-toxic to the mi- 
croorganism 

5 c) the appropriate precursor for increasing the ratio of T-A2-3 in T-A2 complex is selected from oleic 
add, Hs salts with bases which are non-toxic to the microorganism, and its esters with mono- and poly-hy- 
droxy lower alkanols 

d) the appropriate precursor for Increasing the ratio of T-A2-4 In T-A2 complex Is selected from Iso- 
leudne, Hs salts with adds and bases which are non-toxic to the microorganism, alpha-keto-beta-methyi- 

10 valeric add, Its salts with bases which are non-toxic to the microorganism, Hs esters with mono- and poly- 
hydroxy lower alkanols, 2-methyibutyric add, Its salts with bases which are non-toxic to the microorgan- 
ism, its esters with mono- and poly-hydroxy lower alkanols, 2-rnethylbutanol and Its esters with adds 
which are non-toxic to the microorganism 

e) the appropriate precursor for Increasing the ratio of T-A2-5 in T-A2 complex Is selected from leu- 
15 dne, its salts with adds and bases which are non-toxic to the microorganism, isovaleric add, its salts 

with bases which are non-toxic to the microorganism, its esters with mono- and poly-hydroxy lower al- 
kanols, alpha-keto-isocaproio acid, its salts with bases which are non-toxic to the microorganism, its es- 
ters with mono- and poly-hydroxy lower alkanols, isoamyl alcohol and its esters with acids which are non- 
toxic to the microorganism. 

20 

Salts with bases which are non-toxic to the microorganism are salts wherein the type and concentra- 
tion of the given cation is such that it does not impair the growth of the microorganism culture or the pro- 
duction of the desired antibiotic substance to a considerable extent Examples of said cations are sodi- 
um, potassium, ammonium and the like. 
25 Esters with mono- and poly-hydroxy lower alkanols are (Ct-Ce)alkanols with 1, 2, 3, 4, 5 or 6 hydroxy 
functions per molecule. 

When (C4-C6)alkano!s are used, they must be different from those which ad as precursors for other 
T-A2 major components (e.g. Isobutanol, isoamyl alcohol, and 2-methylbutanol) unless concomitant in- 
crease of one or more of said components is desired, 
so Preferred examples of poly-hydroxy alkanols are glycerol and propylene glycol. 

When the lower alkano! is present In different enantiomeric and epimeric forms, in the present descrip- 
tion and dalms, both each single form separately and the mixture of the single forms In any proportion 
are Intended. 

Esters which are non-toxic to the microorganism are (C2-Ca2)aIkanoyl esters wherein the type and 
35 concentration of the alkanoyl moiety in the fermentation medium is such that it does not impair the growth 
of the microorganism culture or the production of the desired antibiotic substance to a considerable ex- 
tent In general, straight chain (C2-C4)aIkano(s are preferred 

The method of this invention involves cultivating the above mentioned strain in an aqueous nutrient 
culture medium containing an assimilable source of carbon, an assimilable source of nitrogen and Inor- 
40 ganic salts under the usual conditions described in the prior-art for the production of teicoplanin, with 
the improvement that a selectively effective amount of an appropriate precursor is added to the fermen- 
tation medium before inoculation of the strain or during the fermentation process to selectively Increase 
the production of one or more of the teicoplanin A2 components T-A2-1, T-A2-2, T-A2-3, T-A2-4 and T- 
A2-5. 

45 The expression "a mutant thereof which produces T-A2 complex through the same metabolic pathway* 
refers to those natural or artificial mutants of Actfnoplanesteichomvceticus ATCC 31121 (parent strain) 
which produce the T-A2 complex by using essentially the same enzymatic systems as the parent strain to 
provide the FV fatty acyt moiety of the T-A2 complex. 
In this specification end In the claims the expression "selectively effective amount" means a quantity 

50 of selective precursor which, when added to the culture medium, yields a concentration of selective pre- 
cursor sufficient to produce the selective increase of a specific componwYent of T-A2 complex without 
causing toxic effects to the microorganism. 

The nutrient fermentation media suitable for the fermentation of T-A2 producing strain which can be 
used in the embodiment of this invention usually contain: a suitable carbon source which, for instance, 

55 may be selected from sugars (e.g. glucose, sucrose, maltose), polysaccharides (e.g. starch, dextrane) 
and polyalcohols (e.g. glycerol, propylene glycol)! a suitable nitrogen source which, for Instance, may be 
selected from ammonium salts, asparaglne, peanut meal, soybean meal, meat extract, tryptone, peptone, 
yeast hydrolyzate, yeast extract and com step liquor; add mineral salts such as sodium chloride, calci- 
um carbonate, magnesium sulfate. 

60 The fermentation Is carried out for a time varying from 50 to 200 hours under aerobic conditions at a 
temperature between 25°C and 35«C, preferably between 27'C and 33°C. The addition of the selectively 
effective amount of appropriate precursors can be made to the fermentative media before inoculation of 
the produdng strain, however, it Is preferably made 24 to 48 hours after the term ntation is started. 
The addition may be made in one or several portions or in a continuous way. 

S5 According to a typical experiment embodying this invention, the Actinoolanes telchoirwceticus strain 
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" maintained on oat-meal agar slants Is inoculated into a flask containing 100 ml of vegetative medium. Af- 
ter 36 hours, samples of the culture (5 milliliters) ar used to inoculat a series of fermentation flasks 
containing 100 ml of fermentative medium. After 24 to 48 hours of fermentation the selectively effective 
amount of precursor Is added as appropriate. If concomitant increase of two or more major compo- 
5 nents of T-A2 complex is desired, two or more precursors can be added to the same fermentation flask. 
The fermentation, is continued for additional 60 to 150 hours, the medium is centrifugated off and samples 
of the broth are analyzed for T-A2 major components concentration by high performance liquid chroma- 

♦nnranhv Aipl 

The addition oif the precursor Is generally made In a way that may not alter the pre-determlned pH vai- 
10 ue of the fermentation medium. Thus, for instance, when free acid precursors are added directly to the 
medium, the pH value Is maintained under control by buffering the medium or by Immediate neutralization 
with bases which are non-toxic to the microorganism. 

When the precursor to be added Is an aminoadd, ft may be supplied to the fermentation medium as an 
aqueous solution of Its salts with acids or bases which are not toxic to the producing microorganism, e.g. 
15 hydrochlorides and sodium salts. Both racemic mixtures and optically active isomers can be used as pre- 
cursors. . 
However, at least In some Instances, the addition of the" L-form gives higher yields than the conre- 

^"pi^erred^mbodiment of the process of this Invention Is represented therefor© by the use of the L- 

20 aminoadd precursor for enhancing the concentration of T-A2-2 (valine, a salt or an ester thereof), T- 
A2-4 (L-isoleudne, a salt or an ester thereof) and/or T-A2-5 (L4eudne, a salt or an ester thereof) of te- 
icoplanin A2 complex. According to this preferred embodiment, it is also possible to increase the percent- 
age of T-A2-2, T-A2-4 or T-A2-5 in the fermentation product up to 90-95% of the complex. 
With lower alkanoic add precursors (e.g. isobutyric add, 2-methylbutyric add, Isovaleric add, alpha- 

25 keto-isovaleric add, alpha-keto-beta-methytvaleric add, and alpha-keto-isocaprolc add) the addition 
may be made through an aqueous solution of their salts with non-toxic bases; ammonium and sodium salts 
are usually preferred. #j , 

When salts of unsaturated fatty acids, such as linoleic acid and oleic acid, are used as the appropri- 
ate precursor, sodium and ammonium salts are generally preferred. However, any salt with a base which 

30 isnottoxtetotheprodtaingst^ _ _ _ 

When esters of the above lower a&anofc acids and unsaturated fatty adds with mono-hydroxy lower 
alkanols are employed as precursors, said esters are usually derived from methanol, ethanol and propa- 
nol, although esters with Cj-Ce alkanols may also be employed. In this case, the C4-C6 alkanol must be 
Afferent from those which may act as precursors for other T-A2 major components (e.g. Isobutanol, teo- 

35 amyl alcohol, and 2-methyft>utanol) unless concomitant Increase of one or more of said components Is de- 
sired. 

Preferred esters of the above lower alkanoic adds and unsaturated fatty adds with poly-hydroxy 
lower alkanols are the esters with ethylene glycol and glycerol, e.g. triisobutyrin, tri-oleine and trHino- 
lelne. 

40 The addition of unsaturated fatty adds can be carried out also by using natural raw materials contain- 
ing said adds as such or their giycerides. For Instance, commercial soybean oil usually contains about 
20 to about 35 percent of oleic add and about 50 to about 60 percent of linoleic add as triglycerides; lard 
contains about 40 to about 55 percent of oleic add; cotton seed oQ contains about 20 to about 45 per- 
cent of oleic add and about 30 to about 55 percent of linoleic add; sun flower seed oil contains about 15 

45 to about 25 percent of oleic add and about 65 to about 75 percent of Hnoleicadd. 

Alkanol precursors such as isobutanol, Isoamyt alcohol and 2-methylbutanol are usually added as 
such to the fermentation medium. However, they can be supplied also as esters of adds which are non- 
toxic to the microorganism. These adds must be efferent from those which may act as precursors for 
other T-A2 major components (e.gJsobutyrfc add, Isovaleric add, 2-methylbutyric acid, Qnoleic acid, 

50 etc.) unless concomitant Increase of one or more of said components Is desired. Usually, esters with lin- 
ear lower alkanoic acids such as acetic, propionic and butyric add are preferred. 

The "selectively effective amount" to be added to the fermentation medium according to this Invention 
depends on the type of precursor. Usually, with the esters of the lower alkanoic acids (Isobutyric acid, 
2-methytbutyrlc add, isovaleric add) and the esters of unsaturated fatty acids (linoleic add, oleic add), 

55 amounts to yield a concentration into the fermentation medium ranging between 0-5 g/l and 1 5 g/l are em- 
ployed with the range between 1 g/l and 5 g/l being preferred. With the lower alkanols (isobutanol, 2-meth- 
ylbutanol, isoamyt alcohol) or their esters with adds which are non-toxic to the microorganism, amounts 
to yield a concentration ranging between 0.5 g/l and 5 g/l are usually employed, with the range between 1 
g/I and 2 g/l being preferred. 

60 With the amlnoadds (e.g. valine, leucine, isoleudne) and the keto-adds (alpha-keto-isovaieric acid, 
alpha-keto-beta-methytvaleric add, alpha-keto-isocaprolc add) or their salts with adds and bases the 
■selectively ffective amount" added to the fermentation medium usually ranges between 0.5 g/l and 5 
g/l, with the range between 1 g/l and 3 g/l being preferred. _ 
In the case where the lower alkanoic adds (e.g. isobutyric add, 2-methylbutyric add, isovalenc add), 

65 the unsaturated fatty acids (e.g. linoleic acid, oleic add) or their salts are directly added to the fermenta- 



5 



EP 0 204 179 B1 



10 



tion medium, the "selectively effective amount" usually ranges between 0.1 g/l and 2.5 g/l, with the range 
between 0.3 g/l and 1 J5 g/l being preferred. 

Higher concentrations are still effective In promoting the selective increase of the T-A2 major compo- 
nents but the overall yield of T-A2 complex Is depressed because of toxic effects on the microorganism. 

The following examples describe in detail some specific embodiments of this invention. 

Example 1 
General Procedure 



One oat meal agar slant of Actinoolanesleichomvceticus nov. sp. ATCC 31121 was inoculated Into a 
500 ml flask containing 100 ml of the following vegetative medium: 
Glucose 10 g/l 
Peptone Dtfco 4 g/l 
15 Yeast extract 4 g/l 
MgSO4 0£g/l 
CaCOa5g/l 

Standard oiigo elements 1 ml of each of the solutions A, B and C 
Water 1000 ml 

20 (pH adjusted to 6.7 after sterilization) 

Solution A: 10% sodium chloride (wAf) 
Solution B: 1 0% calcium chloride (wfr) _ 
Solution C: HaBOsSO mg; C11SO4: 4 mg; W:10 mg; FeCta: 20 mg; MgSQ 4 : 40 mg; FeS04: 40 mg; 
(NH4>2Mo04:20mg;in100mlofdistinedwater. 

25 After 36 hours of growth on a rotary shaker, five milliliters of the culture were used to Inoculate the 
test flasks and standard flasks containing each 100 ml of fermentation medium having the following com- 
position: 

Yeast rysate 5 g/l 
Asparagine 1.5 g/l 
30 Glucose 20 g/l 
MgSO4 0.5g/l 
CaCOaSg/l 

Standard oOgo elements 1 ml of each of the solutions A, B and C 
Water 1000 ml 
35 (pH adjusted to 6.9 after sterilization) 
Solutions A, B and C as above. 

The fermentation was performed at 28-30*C on a rotary shaker. After 24 hours the appropriate pre- 
cursor was added. The culture was centrifugated after 72 hours and samples of 50 microliter of the 
broth were analyzed for the T-A2 major components concentration. 
40 The analysis was performed according to the following HPLC method: 

a. Separation by gradient reverse phase partition 

Instrument pump Varian 5000 A; * 
45 detector Varian at 254 nanometer; 
injector Rheodyne model 7125; 
Integrator: Spectra Physics model 4000; 

Column : Zorbax R ODS 5 micrometer, 4.6 x 150 mm; (Du Pont) 

Mobile Phase: A) CH3CN: 0.025 M NfcHaPO* 1* pH 6.0 
50 B) CHaCN: 0.025 M NarfePCfc 75, pH 6.0 

Gradient profile: linear from 0% of B to 50% of B In 30 mln. Flow rate 2 rrt/min. 

Injection: 50 microliter of fermentation broth 
Retention times (minutes) 
T-A2-1 -16.9 
55 T-A2-2-18.0 
T-A2-3-18.6 
T-A2-4-20.5 
T-A2-5-20.9 

Internal standard : 3,5-<iihydroxytoluene (r.L 6.3 minutes). 



60 



b. Percentage distribution 

The components wer separat d by the abov procedure and their relative distribution was obtained 
as a percent of the total of the flv peaks by the area percentage method. 
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Additions Tots! 


T-A2-1 


T-A2-2 


T-A2-3 


T-A2-4 


T-A2-5 


g/1 yield 

microgram/1 


% 


% 


% 


% 


% 


None 340 


2.0 


30.4 


mi 


26.1 


235 


None 305 


2.1 


32.0 


20.6 


20.1 


25.0 


None 379 


15 


32.9 


204 


24.1 


20.7 


L-Vallne (sodium salt) 










• 


0.5 295 


15 


52.1 


205 


14.0 


115 


1 648 


0.8 


70.4 


12.4 


95 


6.7 


2 795 


0.9 


83.0 


95 


3.0 


3.3 


L-lsoleucJne (sodium salt) 










05 lie 


2.0 


29.3 


20.4 


32.1 


165 


1 134 


1.8 


24.1 


135 


40.2 


20.4 


2 159 


1.7 


135 


4.4 


6S.5 


135 


L-Leucine (sodium salt) 












05 373 


2.1 


37.9 


155 


15.1 


29.7 


1 459 


2.0 


35.0 


17.7 


95 


355 


2 281 


1.7 


35.4 


85 


8.0 


45.4 


2.6 144 


0.8 


12.6 


12.0 


15 


735 



30 


Additions Total 
g/l yield 

mtcro^jranvl 


T-A2-1 
% 


T-A2-2 
% 


T-A2-3 
% 


T-A2-4 
% 


T-A2-5 
% 




L*aIine(HC1) 
2JS 750 


05 


865 


8.7 


2.8 


2.1 


35 


Trtoleine (containing 10% by-weight of trHlnoteine) 
2 320 12.0 17.2 
4 258 12.3 16.1 


41.0 
485 


1*9 
16.9 


10.9 
10.9 


40 


TrWtnolelne 
2 341 
5 355 


29.0 
315 


20.3 
22.9 


14.0 
17.4 


20.1 
16.9 


17.1 
115 


45 


By operating according to the above procedure In a further 
obtained. 


set of experiments the following ■ 


50 


Additions Total 
g/l yield 

microgram/! 


T-A2-1 
% 


T-A2-2 
% 


T-A2-3 
% 


T-A2-4 
% 


T-A2-5 
% 




None 460 


25 


44.1 


20.8 


155 


17.7 


55 


Isobutanol 

1 480 

2 258 


25 
\A 


525 
66.7 


165 
165 


155 
13.1 


12.4 
9.6 


60 


2-Methylbirtanol 

1 423 

2 265 


25 
1.7 


42.1 
46.3 


155 
10.5 


26.3 
30.1 


14.1 
11.4 
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Example 2 
General Procedure 

5 Acttnoplanes telchomvceticus nov. sp. ATCC 31 121 was pre-cultivated in a 500 ml shake flask contain- 
ing 1 00 ml of the following medium: 

Meat extract 3 g/I 

TryptoneSg/l 

Yeast extract 5 gfl 
10 Glucose 1 g/i 

Soluble starch 24 g/I 

Calcium carbonate 5 g/I 

Water 1000 ml 

(pH adjusted to 6.7 after sterilization) ... 

15 The flasks were shaken for 24 hours at 28-30°C and then the pre-culture was used to Inoculate jar 
fermentors beach containing 10 liters of the following nutrient medium: 
Meat extract 4 g/I 
Peptone4g/l 
Yeast extract 1 g/I 

20 Sodium chloride 25 g/I 
Soybean meal 10 g/I 
Glucose 50 g/I 
Calcium carbonate 5 g/I 
Tap water q.s. to 1 000 ml 

25 (pH adjusted to 6.9 after sterilization) 

The fermentors were incubated aeroblcally under stirring for 24 hours then the appropriate precur- 
sor was added The fermentation was continued for further 90 hours, then the fermentors were harvest- 
ed. Samples of broth (1 00 ml) were filtered at pH 1 1 (the pH was adjusted by the addtion of 20% (w/V) sodi- 
um hydroxide) and analyzed according to the procedure described under Example 1 by Injecting 40 micro- 

30 liter of each filtered sample solution whose pH was adjusted to 7.38 with a 0.1 M phosphate buffer. 





Additions * Total 


T-A2-1 


T-A2-2 


T-A2-3 T-A2-4 T-A2-5 


35 


g/I yield 

microgram/! 


% 


% 


% 


% 


% 




None 678 


43 


50.9 


16.0 


15.8 


12.8 




None 684 


as 


50.0 


15.1 


17.0 


144 


40 


Trl-finolelne 












5 764 


15.5 


45.1 


14.0 


123 . 


12.7 




10 596 


52.8 


21.1 


10.4 


5.5 


10.2 




Tri-oletne 












45 


6 802 


4.0 


44.0 


26.9 


133 


113 


10 792 


5.0 


29.3 


49.2 


93 


6.7 




Methyl ester of 2-methylbutyric add 
1 720 JIB 403 


15£ 


•31.0 


10.7 


50 


3 846 


42 


40.9 


11.9 


35.7 


73 




5 530 


5.7 


41.3 


9.6 


37.2 


6.2 



55 



60 



65 
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Additions Total 


T-A2-1 


TA2-2 T-A2-3 


T-A2-4 


T-A2-5 


g/l yield 

microgram/1 


% 


% 


% 


% 


% 


2-Methylbutyric add (sodium 6aK) 
05 531 3.8 


39.6 


146 


325 


9.7 


15 357 


5.0 


35.9 


10.6 


41.4 


7.1 


Methyl Isobutyraie 
1 683 


35 


67.9 


155 


6.7 


5.6 


3 402 


2.6 


80.8 


12.5 


1.8 


25 


5 220 


3.1 


80.8 


125 


15 


2.3 


leobufyrteadd (sodium sail} 
0.5 532 35 


69.1 


iBA 


44 


45 


15 214 


35 


79.7 


135 


1.8 


1.7 


L-Valtne (buffered solution) 
1 458 2.3 


795 


105 


45 


3.9 


2 377 


32 


835 


9.4 


15 


1.9 


3 250 


1.9 


85.3 


9.6 


15 


2.0 



Additions Total T-A2-1 T-A2-2 T-A2-3 T-A2-4 T-A2-5 
g/\ yield % % % % % 
microgram/! : 



Cotton seed dl 



10 571 


375 


264 


225 


6.0 


7A 


Laid 

10 708 


8.1 


36.1 


365 


115 


85 


Soybean oil 
10 637 


39.9 


23.8 


215 


7A 


75 


Sun flower oil 
10 712 


31.7 


315 


185 


8.8 


9.1 



For comparative purpose myrtetic add, tripalmHIn and tristearin were added to three jar fermentors at 
the concentration of 1 g/l, 5 g/1 and 10 g/l respectively under the same conditions as above. No Increas- 
ing effect of any of the T-A2 major components ratios was observed. 

Example 3 

AeHnontanea teichomvceticus nov. sp. ATCC 31121 was pre-cultivated as described In Example 2. The 
f^tt^^^^w^wi to Inoculate a Jar fermentor containing 1 0 liters of the nutrient medium 
reported in Example 2. a . 

The fermentor was incubated aeroblcalty under stirring at 25«C for 24 hours and then 2 : gj L-vaHne 
were added. The L-valine had previously been dissolved in water (2 g/15 ml) by adding sulfuric add to 
reach pH 3 and the obtained solution had been stirred at 120C for 10 minutes. 

The fermentation was continued at 25*C for further 50 hours then the fermertor was harvested. 

The broth filtered at pH 11 and analyzed according to the procedure described In Example 1, contained 
220 microgram/l of T-A2 having the following composition: 
T-A2-1 : 2%; T-A2-2: 95%; T-A2-3: 3%. 



Claims 

1 A process for preparing teicoplanin A2 (T-A2) selectively enriched in any of its major components 
T-A2-1 T-A2-2 T-A2-3, T-A2-4 or T-A2-5 which comprises adding to the culture medium of ActlPPPfrfc 
asteich mvceticus nov. sp. ATCC 31 1 21 , or one of its mutants which may produoe T-A2 through the same 
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metabolic pathway, a selectively effective amount of an appropriate precursor of the respective acyl 
group of the glucosamine moiety of T-A2, as follows: 

a) the appropriate precursor for increasing the ratio of T-A2-1 in T-A2 complex is selected from lino- 
lelc add, its salts with bases which are non-toxic to the microorganism and its esters with mono- and 

5 poly-hydroxy lower alkanols 

b) the appropriate precursor for increasing the ratio of T-A2-2 in T-A2 complex is selected from va- 
line, its salts with adds and bases which are non-toxic to the microorganism, alpha-keto-lsovaleric ac- 
id, its salts with bases which are non-toxic to the microorganism, its esters with mono- and poly-hy- 
droxy lower alkanols, Isobutyric add, its salts with bases which are non-toxic to the microorganism, Its 

10 esters with mono- and poly-hydroxy tower alkanols, isobutanol and its esters with adds which are non- 
toxic to the microorganism t , _ 

c) the appropriate precursor for Increasing the ratio of T-A2-3 in T-A2 complex is selected from oleic 
add, its salts with bases which are nontoxic to the microorganism, and its esters with mono- and poly- 
hydroxy lower alkanols 

15 d) the appropriate precursor for increasing the ratio of T-A2-4 in T-A2 complex is selected from Iso- 
leudne. its salts with adds and bases which are non-toxic to the microorganism, alpha-keto-beta- 
methytvaleric add, its salts with bases which are non-toxic to the microorganism, its esters with mono- 
and poly-hydroxy lower alkanols, 2-methyibutyrlc add, its salts with bases which are non-toxic to the 
microorganism, Its esters with mono- ami poly-hydroxy lower alkanols, 2-methylbutanol ami its esters 

20 with acids which are non-toxic to the microorganism 

e) the appropriate precursor for increasing the ratio of T-A2-5 In T-A2 complex is selected from leu- 
cine, its salts with adds and bases which are non-toxic to the microorganism, isovaleric add, Its salts 
with bases which are non-toxic to the microorganism, its esters with mono- and poly-hydroxy lower al- 
kanols, alpha-keto-isocaproic add, its salts with bases which are non-toxic to the microorganism, its 

25 esters with mono- and poly-hydroxy lower alkanols, isoamyi alcohol and its esters with acids which are 
non-toxic to the microorganism. 

2. A process as claimed In dalm 1 wherein the appropriate precursor added Is llnoleic add or its salts 
with bases nontoxic to the microorganism and the respective selectively effective amount ranges be- 
tween 0.1 g/l and 2JS g/l, preferably between 0.3 g/l and 1.5 g/l. 
30 3. A process as claimed In claim 1 wherein the appropriate precursor added is an ester of llnoleic add 
with a mono- or poly-hydroxy tower aDcand and the respective selectively effective amount ranges be- 
tween 0.5 g/l and 15 g/l, preferably between 1 g/l and 5 g/L 

4. A process as claimed In claim 1 wherein the appropriate precursor added Is valine or Its salts with 
acids and bases nontoxic to the microorganism and the respective selectively effective amount ranges 

35 between 0.5 g/l and 5 g/l, preferably between 1 g/I and 3 g/l 

5. A process as claimed In dalm 1 wherein the appropriate precursor added is isobutyric acid or its 
salts with bases non-toxic to the microorganism and the respective selectively effective amount ranges 
between 0.1 g/I and 2J5 g/l, preferably between 0.3 g/l and 1 .5 g/l. 

6. A process as claimed In claim 1 wherein the appropriate precursor added Is an ester of isobutyric 
40 acid with a mono- or poly-hydroxy lower alkanol and the respective selectively effective amount ranges 

between 0.5 g/I and 15 g/l, preferably between 1 g/l and 5 g/l. 

7. A process as daimed In dalm 1 wherein the appropriate precursor added is isobutanol or its esters 
with acids non-toxic to the microorganism and the respective selectively effective, amount ranges be- 
tween 0.5 g/l and 5 g/l, preferably between 1 g/l and 2 g/l. 

45 8. A process as claimed In dalm 1 wherein the appropriate precursor added is oleic add or Its salts 
with bases non-toxic to the mlcrorganlsm and the respective selectively effective amount ranges be- 
tween 0.1 g/l and 23 g/l, preferably between 0.3 g/l and 1.5 g/l. 

9. A process as to claim 1 wherein the appropriate precursor added is an ester of oleic add with a mo- 
no- or po!y-hydro*y tower alkanol and the respective selectively effective amount ranges between 0.5 

50 g/l and 15 g/1, preferably between 1 g/l and 5 g/L 

1 0. A process as claimed In dalm 1 wherein the appropriate precursor added Is isoleudne or its salts 
with adds and bases non-toxic to the microorganism ami the respective selectively effective amount 
ranges between 0.5 g/l and 5 g/l, preferably between 1 g/l and 3 g/l. 

11. A process as claimed In claim 1 wherein the appropriate precursor added Is 2-methytoutyric add or 
55 its salts with bases non-toxic to the microorganism and the respective selectively effective amount rang- 
es between 0.1 g/l and 2J5 g/l, preferably between 0.3 g/l and 15 g/l. 

1 2. A process as claimed to dalm 1 wherein the appropriate precursor added Is an ester of 2-methylbu- 
tyric add with a mono- or pdy-hydroxy lower alkanol and the respective selectively effective amount 
ranges between 0.5 g/l and 15 g/l, preferably between 1 g/l and 5 g/l. 

60 13. A process as claimed In daim 1 wherein the appropriate precursor added is 2-methylbutanol or its 
ester with an add non-toxic to the microorganism and the respective selectively effective amount rang- 
es between 0.5 g/l and 5 g/l, preferably between 1 g/l and 2 g/l. u _ 
14. A process as daimed in claim 1 wherein the appropriate precursor added is leudne or Hs salts with 
adds and bases non-toxic to the microorganism and the respective selectively effective amount ranges 

65 between 0.5 g/l and 5 g/l, preferably between 1 g/l and 3 g/l. 
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15. A process as claimed In claim 1 wherein the appropriate precursor added is isovaleric acid or its 
salts wHh bases non-toxi to the microorganism and the respective selectively effective amount ranges 
between 0.1 g/l and 2.5 g/l, preferably between 0.3 g/i and 1.5 g/l. . 

18. A process as claimed in claim 1 wherein the appropriate precursor added is an ester of isovaleric 
5 acid with a mono- or poly-hydroxy lower alkanol and the respective selectively effective amount ranges 
between 0.5g/land 15 g/l, preferably between 1g/l and 5 g/l. 1JJt ., , w u e 

17. A process as claimed in claim 1 wherein the appropriate precursor added is isoamyl alcohol or Its 
esters with adds non-toxic to the microorganism and the respective selectively effective amount ranges 
between 0.5 g/l and 5 g/l, preferably between 1 g/l and 2 g/I. 
10 18. A process as claimed in daim 1 wherein the appropnate precursor added is alpha-keto-isovaleric 
acid, its salts with bases non-toxic to the mteroofganism or its esters with mono- or poly-hydroxy tower al- 
kanols and the respective selectively effective amount ranges between 0.5 g/l and 5 g/l, preferably be- 

**1 9* A process as claimed In claim 1 wherein the appropriate precursor added is alpha-keto-bete-meth- 
15 ylvaleric acid, Hs salts with bases non-toxic to the microorganism or Its esters with mono- or poly-hy- 
droxy tower alkanois and the respective selectively effective amount ranges between 0.5 g/l and 5 g/l, 

preferably between 1 g/l and 3 g/L 

20. A process as claimed in claim 1 wherein the appropriate precursor added is alpha-keto-lsocaproic 
add. Its salts with bases non-toxic to the microorganism, or its esters with mono- or poly-hydroxy lower 
20 alkanois and the respective selectively effective amount ranges between 0.5 g/l and 5 g/l, preferably 

b6 21 6 A prwSas claimed In any one of the daims 2, 4, 5, 8, 10, 11, 14, 15, 18, 19 and 20 where the salts 
with bases non-toxic to the microorganism are sodium or ammonium salts. 

22. A process as claimed in any one of the daims 3, 6, 9, 12, 16, 18, 19 and 20 wherein the ester is an es- 
25 ter with one of the following alkanois: methanol, ethanol, propanol, ethylene glycol and glycerol. 

23. A process as claimed in any one of the daims 4, 1 0 and 14 wherein the aminoadd is in the L- form. 

24. A process as claimed in any one of the daims 4, 1 0, 1 4 and 23 wherein the salt with an add non-tox- 
ic to the microorganism is the hydrochloride or the sulphate. 

25. A process as dalmed in any one of the daims 7, 1 3 and 17 wherein the ester with an add non-toxic 
30 to the microorganism is an ester with one of the following adds: acetic add, propionic add and butyric 

add. 

26. A process as daimed In any one of the claims 1, 2, 3, 8 and 9 wherein the unsaturated fatty acids 
or their esters are added as natural raw materials containing said adds or their gtycerides. 

27. A process as claimed in any one of the preceding daims wherein the strain is AcBnopIanesteh 
35 chomvceticus nov. sp. ATCC 31121. , ai m M , . . + . 

2a A process as daimed in any one of the preceding claims wherein the fermentation is carried out at 
a temperature between 25°C and 35°C, and preferably between 27°C and 35°C. 

29. A process as claimed in any one of the preceding daims wherein the addition of the appropriate 
precursor is carried out 24 to 48 hours after the fermentation is started. _ * /> *t* 

40 30. In a process for enriching teicoplanin A2 in any of its major components, i.e. T-A2-1, T-A2-2, T- 
A2-3, T-A2-4, and/or T-A2-5, the improvement which consists of adding to the culture medium of ftcttrp- 
planest&ichomvceticus nov. sp. ATCC 31 121. or one of its mutants which may produce T-A2 through the 
same metabolic pathway, a selectively effective amount of an appropriate precursor of the respective 
acyl group of the glucosamine moiety of T-A2, Is as follows: . „ 

45 a) the appropriate precursor for Increasing the ratio of T-A2-1 in T-A2 complex Is selected from iino- 
lelc acid, its salts with bases which are non-toxic to the microorganism and its esters with mono- and 
poty-hydroxy lower afoanols ■•» 

b) the appropriate precursor for increasing the ratio of T-A2-2 in T-A2 complex Is selected from va- 
line, its salts with acids and bases which are non-toxic to the microorganism, alpha-keto-isovaleric ac- 

50 Id, its salts with bases which are non-toxic to the microorganism, its esters with mono- and poly-hy- 
droxy tower alkanois, isobutyric add, its salts with bases which are non-toxic to the microorganism, its 
esters with mono- and poly-hydroxy lower alkanois, isobutanoi and its esters with adds which are non- 
toxic to the microorganism , , . ^ . . • 

c) the appropriate precursor for increasing the ratio of T-A2-3 In T-A2 complex Is selected from oleic 
65 add, its salts with bases which are non-toxic to the microorganism, its esters with mono- and poly-hy- 
droxy lower alkanois t t , _^ . - . 

d) the appropriate precursor for Increasing the ratio of T-A2-4 In T-A2 complex is selected fromteo- 
leudne, its salts with acids and bases which are non-toxic to the microorganism, alpha-keto-beta- 
methyivaienc add, its salts with bases which are non-toxic to the microorganism, its esters with mono- 

60 and poly-hydroxy lower alkanois, 2-methyibutyric add, its salts with bases which are non-toxic to the 
microorganism, its esters with mono- and poly-hydroxy lower alkanois, 2-methylbutanol and its esters 
with acids which are non-toxic to the microorganism 

e) the appropriat precursor for increasing the ratio of T-A2-5 in T-A2 complex Is selected from leu- 
cine, its salts with adds and bases which are non-toxi to the microorganism, Isovaleric add, Its salts 

65 with bases which are non-toxic t the microorganism, Hs est rs with mono- and poly-hydroxy lower at- 
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kanols, aJpha-keto-lsocaproic add, its salts with bases which are non-t xic to the microorganism, its 
esters with mono- and poty-hydroxy low r alkan Is, Isoamyl alcohol and Its sters with acids which are 
non-toxic to the microorganism. 

31. A process according to claim 1 for enriching teicoplanin Aa in its components 2, 4 or 5 in a percent- 
5 age up to 95% which comprises adding a selectively effective amount of valine, Isoleucine, or leucine, 
respectively, to the fermentation medium. 

PatentansprOche 

10 1. Verfahren zur HersteOung von Teicoplanin A2 (T-A2), das mit einer seiner Hauptkomponenten T- 
A2-1, T-A2-2, T-A2-3, T-A2-4 oder T-A2-5 selektiv angerelchert 1st, umfassend die Zugabe einer se- 
[ektiv wirksamen Menge einer geelgneten Vorstufe des entsprechenden Arylrestes des Glucosamln- 
Tefles von T-A2 zum Kufturmedium von Actinoplanes tektoornyceticus nov. sp. ATCC 31121 oder einer 
seiner Mutanten, die T-A2 Ober denselben Stoffwechselweg produzieren kfinnen, wobei wie folgt: 
15 a) die geeignete Vorstufe zur Erhohung des Anteiles von T-A2-1 Im T-A2-Komplex Unolsaure, eines 
ihrer Saize mit Basen, die fOr den Mikroorganismus ungifUg sind, oder einer threr Ester mit Mono- 
undPoiyhyctoxy-taederalkanolenlst, . w - , , 

b) de geeignete Vorstufe zur Erti5hung des Anteiles von T-A2-2 Im T-A2-Komp!ex Vaiin, eines seiner 
Sake mit Sauren und Basen, die fOr den Mikroorganismus ungiftig sfnd, a-Ketolsovaleriansaure, ei- 

20 nes ihrer Salze mit Basen, die fOr den Mikroorganismus ungiftig sind, einer ihrer Ester mit Mono- und 
Polyhyrtoxy-Niecferaflcanolen, Isobuttersaure, eines forer Salze mit Basen, die fQr den Mikroorganis- 
mus ungiftig sind, einer ihrer Ester mit Mono- und Poiyhydroxy-Niederaikanolen, Isobutanol oder ei- 
ner seiner Ester mit Sauren, die fOr den Mikroorganismus ungiftig sind, 1st, 

c) die geeignete Vorstufe zur ErhShung des Anteiles von T-A2-3 Im T-A2-Komplex Oisaure, eines lh- 
25 rer Salze mit Basen, die fOr den Mikroorganismus ungiftig sind, oder einer ihrer Ester mit Mono- und 

Pdyhyctacy-Niederafoanolen 1st, _ „ 

d) die geeignete Vorstufe zur Erhohung des Ateliers von T-A2-4 Im T-A2-Komplex Isoieucin, eines 
seiner Salze mit Sauren und Basen, de fQr den Mikroorganismus ungiftig sind, a-Keto-pHTTethytvale- 
riansaure, eines Ihrer Saize mit Basen, die fOr den Mikroorganismus ungiftig sind, einer Ihrer Ester 

30 mit Mom- und Polym^iroxy-NiederaJkanoien, 2-Methylbuttersaure, eines Ihrer Saize mit Basen, die 
fQr den Mikroorganismus ungiftig sind, einer Direr Ester mit Mono- und Polyhydroxy-Nieo^alkano- 
ien, 2-Methylbutanol oder einer seiner Ester mit Sauren, de fOr den Mikroorganismus ungiftig sind, 
1st, 

e) die geeignete Vorstufe zur EmShung des Anteiles von T-A2-5 im T-A2-Komplex Uucfo, eines sei- 
35 ner Sake mit Sauren und Basen, die fQr den Mikroorganismus ungiftig sind, Isovalenansaure, eines 

Ihrer Seize mit Basen, die fOr den Mikroorganismus ungiftig sind, einer ihrer Ester mit Mono- und Po- 
iyhydroxy-Niederaikanolen, a-Ketoisocapronsaure, eines Ihrer Salze mit Basen, die fOr den Mikroor- 
ganismus ungiftig sind, einer ihrer Ester mit Mono- und Poiyhydroxy-Niederaikanolen, Isoamylalkohol 
oder einer seiner Ester mit Sauren, die fOr den Mikroorganismus ungiftig sind, 1st 
40 2. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus Unolsaure 
Oder ihren Saizen mit fOr den Mikroorganismus ungiftigen Basen besteht und die entsprechende selek- 
tiv wirksame Menge im Berefch 0,1 g/l bis 2J5 g/l, vorzugsweise von 0,3 g/l bis 1,5 p/l, liegt 

3. Verfahren nach Anspruch 1, wobei cfie geeignete Vorstufe, die zugegeben wird, ein Ester der Unol- 
saure mit einem Mono- oder Polyhydroxy-Niederalkanol 1st und die entsprechende selektiv wirksame 

45 Menge Im Bereich von 0,5 g/l bis 15 g/l, vorzugsweise von 1 g/l bis 5 g/l, llegt. 

4. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus VaOn oder sel- 
nen Saizen mit S&iren und Basen, die fDr den Mikroorganismus ungiftig sind, besteht und die^entspre- 
chende selektiv wirksame Menge Im Bereich von 0,5 g/l und 5 g/l, vorzugsweise von 1 ia/1 und 3 gMegt 

5. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus teobuttersau- 
50 re Oder ihren Saizen mit fOr den Mikroorganismus ungiftigen Basen besteht und de entsprechende se- 
lektiv wirksame Menge Im Bereich von 0,1 g/l bis 2,5 g/1. vorzugsweise von 0,3 g/l bis 1 ,5 g/l, llegt. 

6. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, ein Ester von Iso- 
buttersaure mit elnem Mono- oder Polyhydroxy-Niederalkanol 1st und die entsprechende selektiv wirk- 
same Menge im Bereich von 0,5 g/l bis 15 g/l, vorzugsweise von 1 g/l bis 5 g/l, liegt 

65 7. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus teobutanol 
oder selnen Estem mit fQr den Mikroorganismus ungiftigen Sauren besteht und die entsprechende se- 
lektiv wbteame Menge foi Bereich von 0,5 g/l bis 5 g/l, vorzugsweise von 1 g/i bis 2 g/l, , liegt 

8. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus Oisaure oder 
ihren Saizen mit fOr den Mikroorganismus ungiftigen Basen besteht und die entsprechende selektiv 

60 wirksame Menge im Bereich von 0,1 g/l bis 2,5 g/l, vorzugsweise von 0,3 g/l bis 1 ,5 g/l, liegt. 

9. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, ein Ester von Oi- 
saure mit einem Mono- oder Polyhydroxy-Niederalkanol 1st und die entsprechende selektiv wirksam 
Menge im Bereich von 0,5 g/l bis 1 5 g/l, v rzugsweise von 1 g/l bis 5 g/l, liegt 

10. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus Isoieucin oder 
65 selnen Salz n mit Sauren oder Bas n, die fQr den Mikroorganismus ungiftig sind, besteht und di nt- 
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sprechende selektlv wirksame M nge Im Berelch von 0,5 g/1 bis 5 g/l, vorzugsweise von 1 g/l bis 3 g/l. 



11. Vetfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus 2-Methylbut- 
tersatire oder ihren Salzen mH fOr den Mikroorganlsmus unglfBgen Basen besteht und die entsprechen- 

5 de selektlv wirksame Menge im Berelch von 0,1 g/1 bis 2,5 g/l, vorzugsweise von 1 0,3 g/l bis 1,5 gfl, liegt 

12. Verfehren nach Anspruch 1, wobel die geeignete Vorstufe, die zugegeben wird, ein Ester von 2- 
Methytouttersfiure mlt einem Mono- Oder Polyhydroxy-Niederalkanol 1st und die entsprechende selektlv 
wirksame Menge Im Berelch von 0,5 g/l Ws 15 g/l, vorzugsweise von 1 g/1 bis 5 g/l, liegt. 

13. Yerfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, 2-Mefoylbutanol 
10 oder seln Ester mK elner fOr den Mikroorganismus unglftigen Saure 1st und die entsprechende selektlv 

wirksame Menge Im Bereich von 0,5 g/l Ws 5 g/l, vorzugsweise von 1 g/l bis 2 g/UOegt 

14. Verfahren nach Anspruch 1, wobel die geeignete Vorstufe, die zugegeben wird, aus Leucin oder 
selnen Salzen mH S&uren oder Basen, die fur den Mikroorganlsmus ungiftig slnd, besteht und- die ent- 
sprechende selektlv wirksame Menge im Bereich von 0,5 g/l bis 5 g/l, vorzugsweise von 1 g/l bis 3 g/l, 

15 Befit. 

15. Verfahren nach Anspruch 1, wobel die geeignete Vorstufe, cfie zugegeben wird, aus Isovalerlan- 
s&ure oder ihren Salzen mH fOr den Mikroorganismus unglftigen Basen besteht und de entsprechende 
sefektiv wirksame Menge Im Bereich von 0,1 g/1 Ws 2JS g/l, vorzugsweise von 0,3 g/l bis 1 fi g^Jiegt 

18. Verfahren nach Anspruch 1, wobel die geeignete Vorstufe.die zugegeben wird, elnM Ester von Jso- 
20 valeriansSure mH einem Mono- oder Polyhydroxy-Niederaikanol 1st und die entsprechende selektlv wirk- 
same Menge Im Bereich von 0,5 g/l bis 15 g/1, vorzugsweise von 1 gA bis 5 g/1, liegt . 

17. Verfahren nach Anspruch 1, wobel die geeignete Vorstufe, die zugegeben wird, aus Isoamylalko- 
hol oder selnen Estem mH fOr den Mikroorganlsmus unglftigen SSuren besteht und die entsprechende 
selektlv wirksame Menge im Bereich von 0,5 g/l Ws 5 g/l, vorzugsweise von 1 g/1 Ws 2 g/l, liegt 
25 18. Verfahren nach Anspruch 1 f wobei die geeignete Vorstufe, die zugegeben wird, aus a-Ketoisova- 
lerlansiure, Ihren Salzen mH fOr den Mikroorganlsmus ungiftigen Basen oder ihren Estem mH Mono- 
oder Polyhydroxy-Niederalkanoien besteht und die entsprechende selektlv wirksame Menge im Berelch 
von 0,5 g/l bis 5 g/l, vorzugsweise von 1 g/I bis 3 g/l, Degt i,^ * ^ 

19. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus a-Keto-p-me- 
30 thytvalertans§ure, ihren Salzen mH fOr den Mikroorganlsmus unglftigen Basen oder Ihren Estem mrt Mo- 
no- oder Polyhydroxy-Niederalkanoien besteht und die entsprechende selekfiv wirksame Menge Im Be- 
relch von 0,5 g/1 bis 5 g/l, vorzugsweise von 1 g/l bis 3 g/l, liegt 

20. Verfahren nach Anspruch 1, wobel die geeignete Vorstufe, die zugegeben wind, aus a-Ketolsoca- 
pronsaure, Ihren Salzen mH fOr den MBeoocganismus ungiftigen Basen oder Ihren Estem mrt Mono- 

35 oder Polyhydroxy-Niederalkanoien besteht und die entsprechende selektlv wirksame Menge im Berelch 
von 0,5 g/l Ws 5 g/l, vorzugsweise von 1 g/l Ws 3 g/l, liegt , _ ^ , utn 

21. Virfahren nach ein^ der AnsprOche 2, 4, 5. 8, TO, 11, 14, 15. 18, 19 und 20, wobel die Sake mH fOr 
den Mikrooraanismus ungifttaen Basen Natrium- oder Ammonlumsalze slnd. 

22. Verfahren nach einem der Ansprflche 3, 6, 9, 12, 16, 18, 19 und 20, wobei der Ester eln Ester mH ei- 
40 nem derfolgenden Alkanole, nfimifch Methanol, Athanol, Propanol, toyleriglycol und Glycerin, 1st 

23. Verfahren nach einem der AnsprOche 4, 10 und 14, wobei cfie Aminosiure in der L-Form vortlegt 

24. Verfahren nach einem der AnsprOche 4, 10, 14 und 23, wobei das Saiz mit einer fur den Mikroor- 
ganlsmus ungiftigen S&ure das Hydrochlorid oder Sulfa! ist 

25. Verfahren nach einem der AnsprOche 7, 13 und 17, wobei der Ester mH elner fOr den Mikroorganis- 
45 mus ungiftigen S§ure eln Ester mH einer der folgenden Sfiuren, nSmlich Essigsfiure, PropionsSure und 

Butters&ure, Ist . „ 

26. Verfahren nach einem der AnsprOche 1, 2, 3, 8 und 9, wobei die ungesattigten Fettsfiuren oder Hv 
re Ester als natOrliche Rohstoffe, welche diese SSuren oder Ihre Glyoeride enthaHen, zugegeben wer- 

don. ,« 
50 27. Verfahren nach einem der vorstehenden AnsprOche, wobel der Stamm Actinoplanes tetehomyce- 

ticus nov sp ATCC 31121 1st 

28. VeVfahren nach einem der vorstehenden AnsprOche, wobel die Fermentation be! einer Temperatur 
zwtechen25°C und 35*C. vorzugsweise zwlschen 27*C und 35°C,durc*igef0hrtwlrd 

29. Verfahren nach einem der vorstehenden AnsprOche, wobei die geeignete Vorstufe 24 Ws 48 
55 Stunden nach Beglnn der Fermentation zugegeben wird. B i _ 

30. In einem Verfahren zur Anrelcherung von Telcopianin A2 mH einer seiner Hauptkomponenten, 
dh. T-A2-1, T-A2-2, T-A2-3, T-A2-4 und/oder T-A2-5, besteht die Verbesserung in der Zugabe elner 
selektlv wirksamen Menge einer geeigneten Vorstufe des entsprechenden Acyirest^ des^ Glucosamln- 
Teiles von T-A2 zum KuHurmedium von Actinoplanes teichomyceticus nov. sp. ATCC 31121 oder einer 

60 seiner Mutanten, die T-A2 Dber denselben Stoffwechselweg produzleren kflnnen, wobei wie folgt 

a) die geeignete Vorstufe zur ErhOhung des Anteiles von T-A2-1 Im T-A2-Komplex Unols&ure, eines 
Hirer Sabe mH Basen, die fOr den Mikroorganismus ungiftig sind, oder einer ihrer Ester mH Mono- 
und Polyhydroxy-Niederalkanoien 1st, „ , M 

b) di ge ignete Vorstufe zur ErhOhung des Anteiles von T-A2-2 im T-A2-Komplex Valln, eines seiner 
65 Salze mit Sauren und Basen, dl fOr den Mikroorganismus ungiftig slnd, <x-K toisovaleriansaur , I- 
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nes ihrer Salze mit Basen, die fOr den Mikroorganismus ungiftig sind, einer (hrer Ester mit Mono- und 
Polyhydroxy-Niederalkanolen, IsobuttersSure, elnes Direr Salze mit Basen, die fOr den Mikroorganis- 
mus ungiftig sind, elner Ihrer Ester mit Mono- und Polyhydroxy-Niederalkanolen, Isobutanol oder ei- 
nes seiner Ester mitSauren, die fOr den Mikroorganismus ungiftig sind, 1st 

5 c) die geelgnete Vorstufe zur Erhdhung des Anteiles von T-A2-3 im T-A2-Komplex OlsSure, eines ih- 
rer Salze mit Basen, die fOr den Mikroorganismus ungiftig sind, einer ihrer Ester mit Mono- und Po- 
lyhydroxy-Niederalkanolen 1st, . 
d) die geelgnete Vorstufe zur Erh5hung des Anteiles von T-A2-4 mit T-A2-Komplex Isoleudn, elnes 
seiner Salze mit S§uren und Basen, die fOr den Mikroorganismus ungiftig sind, a-Keto-p-methyfvale- 

10 rfans&ure, eines ihrer Salze mit Basen, die fQr den Mikroorganismus ungiftig sind, elner ihrer Ester 
irft Mono- und Polyhydroxy-Niederalkanolen, 2-Methyfouttersaure, eines Rirer Salze mit Basen, die 
fQr den Mikroorganismus ungiftig sind, einer Ihrer Ester mit Mono- und Polyhydroxy-Niederalk^io- 
len, 2-Methyfbutanol oder einer seiner Ester mft S&iren, die fOr den Mikroorganismus ungiftig sind, 
1st 

15 e) die geelgnete Vorstufe zur ErhShung des Anteiles von T-A2-5 Im T-A2-Komplex Leucin, elnes sei- 
ner Salze mft SSuren und Basen, die fOr den Mikroorganismus ungiftig sind, bovaleriansfiure, elr^s 
Birer Sake mft Basen, die fQr den Mikroorganismus ungiftig sind, einer ihrer Ester mit Mono- undPo- 
lyhydroxy-Niederalkanolen, a-KetoisocapronsSure, elnes Ihrer Salze mit Basen, die fOr den Mlkroor- 
ganfcmi* ungiftig sind, elner Ihrer Ester mit Mono- und Polyhydroxy-Nlederaflcanolen, Isoamytaikohol 
20 oder einer seiner Ester mit S&jren, <fie fOr den Mikroorganismus ungiftig sind, 1st 

31. Verfehren nach Anspruch 1 zur Anreicherung von Teicoplanin A2 mit selnen Komponenten 2, 4 
oder 5 In einem Prozentsatz von bis zu 95%, das die Zugabe einer seiektiv wirksamen Menge von Valin, 
Isoleudn oder Leucin zum Fermentationsmedium umfaBt 

25 Revendications 

1. Proc6d$ pour preparer une tSteoplanine A2 (T-A2) enrichie s$lectivemert en I'un quelconque de ses 
constituants prindpaux T-A2-1, T-A2-2, T-A2-3, T-A2-4 ou T-A2-5, qui comprend ItodcMon au milieu de 
culture dttctinoptenes telchomyceticus nov. sp. ATCC 31121, ou de Tun de ses mutants qui peut produlre 
30 T-A2 par la mfime vole m&abofique, tfune quantity sdectlvement efficace d'un prScurseur approprte du 
groupe acyle respectif de la partie glucosamine de T-A2, de la mantere suivante: 

a) te prfcurseur approprte pour augmenter le rapport de T-A2-1 dans te complexe T-A2 est cholsl par- 
mi Fadde Rnotelque, ses sels avec des bases qui sont non toxlques pour le mlcro-organlsme et ses es- 
ters avec des alcanols Interieurs mono- et polyhydroxytes _ . 0 . ... ^ r 

b) le prtcurseur approprte pour augmenter le rapport de T-A2-2 dans le complexe T-A2 est cholsl par- 
mi |a valine, ses sets avec des addes et des bases qui sont toxlques pour le micro-organisme, racide 
aIpha-c6toisoval§rique, ses eels avec des bases qui sont non toxlques pour le mlcro-organlsme, ses 
esters avec des alcanols irtferieurs mono- et polyhydroxytes, Fadde Isobutyrique, ses sels avec des 
bases qui sont non toxlques pour le micro-organisme, ses esters avec des alcanols infeneurs mono- 
et polyhydroxylfe, Hsobutand et ses esters avec des addes qui sont non toxlques pour le micro-orga- 

cUe prtoirseur approprte pour augmenter le rapport de T-A2-3 dan le complexe T-A2 est cholsl parmi 
Tadde ok§ique, ses sels avec des bases qui sort non toxlques pour le micro-organisme, ses esters 
avec des alcanols tnterleurs mono- et polyhydroxylds 

d) le prgcurseur approprte pour augmenter le rapport de T-A2-4 dans le complexe T-A2 est cholsl par- 
mi risoleudne, ses sels avec des addes et des bases qui sont non toxlques pour le microorganlsme, 
fadde alpha-c6to-b§ta^n§thyivai§rique, ses sels avec des bases qui sort non toxlques pour te mfcro- 
organlsme, ses esters avec des alcanols Interfeurs mono- et polyhydroxytes, fadde 2-m6thylbutyrl- 
que, ses sels avec des bases qui sort non toxlques pour le mlcro-organlsme, ses esters avec des al- 
so canols inferieure mono- et poiyhydroxyl6s, le 2-mdthylbutanol et ses esters avec des addes qui sont 

non toxlques pour le mlcro-organlsme 

e) le prScurseur approprte pour augmenter le rapport de T-A2-5 dans le complexe T-A2 est cholsl par- 
mi la leucine, ses sels avec des addes et des bases qui sont non toxiques pour le micro-organisme, 
Tacide IsovalSrlque, ses sels avec des bases qui sort non toxiques pour le mlcro-organlsme, ses es- 

55 ters avec des alcanols Inferieurs mono- et potyhydroxytes, fadde a!pha-c6to-feocaproTque, ses sels 
avec des bases qui sort non toxlques pour le mlcro-organlsme, ses esters avec des alcanols Inte- 
rieurs mono- et polyhydioxytes, Talcool IsoamyBque et ses esters avec des addes qui sont non toxi- 

SL^rSi^ 1. dans lequel le pr§curseur approprte ajoute est Tadde linotelque 

60 ou ses sels avec des bases non toxiques pour le mlcro-organlsme et la quantity selectivement efficace 
respective est comprise entre 0,1 g/let 2,5 g/l, de preference entre 0,3 g/l el ;1,5grt. 

3. Proc&te selon la revendication 1, dans lequel le prScurseur appropri6 ajoute est un ester de I acide 
nnol6ique avec un alcan I inferieur m no- u polyhydroxyte et la quantity sSlectivement efficace respeo- 
tiv est comprise entre 0,5 g/i et 15 g/l, de preference entre 1 g/l et 5 g/l. 
65 4. Proc6d6 selon la revendication 1, dans lequel le prScurseur approprte ajoute est la valine ou ses 
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sels avec des addes et des bases non toxlques pour le micro-organlsme et la quantity seiectivement ef- 
flcace respective est comprise entre 0,5 g/i et 5 g/l, d preference entre 1 g/l et 3 g/l. 

5. Precede selon la revendication 1, dans lequel le precurseur approprfe ajoute est I'adde isobutyri- 
que ou ses sels avec des bases non toxlques pour le micro-organlsme et la quantity seiectivement effi- 

5 cace respective est comprise entre 0,1 g/l et 2,5 g/l, de preference entre 0,3 g/l et 1 ,5 g/l. 

6. Proc6de selon la revendication 1, dans lequel le pr6cur$eur approprie ajoute est un ester de I'adde 
Isobutyrique avec un alcanol inferieur mono- ou polyhydroxyie et la quantite seiectivement efficace res- 
pective est comprise entre 0,5 g/l et 1 5 g/l, de preference entre 1 g/l et 5 g/L 

7. Proc$d6 selon la reventicatkm 1, dans lequel le precurseur approprie ajoute est llsobutanol ou ses 
10 esters avec des acldes non toxlques pour le micro-organlsme et la quantite seiectivement efficace res- 
pective est comprise entre 0,5 g/l et 5 g/l, de preference entre 1 g/l et 2 g/l. 

8. Proc6de selon la revendication 1, dans lequel le pr6curseur approprie ajoute est I'acide ofelque ou 
ses sels avec des bases non toxlques pour le micro-organlsme et la quantite s61ectivement efficace res- 
pective est comprise entre 0,1 g/l et 2,5 g/l, de preference entre 0,3 g/l et 1,5 g/l. 

15 9. Precede selon la revendication 1, dans lequel le pr€curseur approprie ajoute est un ester de I acide 
oieique avec un alcanol inferieur mono- ou polyhydroxyie et la quantite seiectivement efficace respecti- 
ve est comprise entre 0,5 g/l et 15 g/I,de preference entre 1 g/let5g/L 

10. Precede selon la revendication 1, dans lequel le precureeur appropne ajoute est llsdeudne ou ses 
sels avec des addes et des bases non toxlques pour le micro-organlsme et la quantite seiectivement ef~ 

20 flcace respective est comprise entre 0,5 g/l et 5 g/l, de preference entre 1 g/l et 3 g/l. m _ ^ 

11. Precede selon la revendication 1, dans lequel le precurseur approprfe ajoute est Tadde 2-m6thyl- 
butyrique ou ses sels avec des bases non toxlques pour le micro-organlsme et la quantite seiectivement 
efficace respective est comprise entre 0,1 g/l et 2,5 g/l, de preference entre 0,3 g/l et 1,5 g/l. 

12. Precede selon la revendication 1, dans lequel le precurseur approprie ajoute est un ester de I'adde 
25 2-methylbutyrique avec un alcanol Inferieur mono- ou polyhydroxyie et la quantite seiectivement effica- 
ce respective est comprise entre 0,5 g/l et 15 g/l, de preference entre 1 g/l et 5 g/l. 

13. Precede selon la revendication 1 t dans lequel le precurseur approprie ajoute est le 2-m6thyIbutanol 
ou son ester avec un adde non toxique pour le micro-organlsme et la quantite seiectivement efficace 
respective est comprise entre 0,5g/let 5 g/i, de preference entre 1g/1et2g/l. r 

30 14. Precede selon la revendication 1, dans lequel le precurseur approprie ajoute est la leudne ou ses 
sels avec des addes et des bases non toxlques pour le micro-organlsme et la quantite seiectivement ef- 
ficace respective est comprise entre 0,5 g/l et 5 g/l, de preference entre 1 g/l et 3 g/L ■ ' 

15. Precede selon la revendication 1, dans lequel le precurseur approprie ajoute est I'adde fsovateri- 
que ou ses sels avec des bases non toxlques pour le micro-organlsme et la quantite seiectivement effi- 

35 cace respective est comprise entre 0,1 g/let 2,5 g/l,de preference entre 0,3 g/l et 1,5 g/i. 

16. Precede selon la revendication 1, dans lequel le precurseur approprfe ajoute est Fadde isovateri- 
que ou ses esters avec des alcanols Inferieurs mono- ou polyhydroxytes et la quantite seiectivement ef- 
ficace respective est comprise entre 0,5 g/l et 1 5 g/l, de preference entre 1 g/l et 5 g/L 

17. Precede selon la revendication 1, dans laquel le precurseur approprie ajoute est Falcool Isoamyli- 
40 que ou ses esters avec des addes non toxlques pour le micro-organlsme et la quantite seiectivement ef- 
ficace respective est comprise entre 0,5 g/i et 5 g/l, de preference entre 1 g/l et 2 g/l. 

18. Precede selon la revendication 1. dans lequel le precurseur approprfe ajoute est Tackle alpha-c6to- 
Isovaterique, ses sels avec des bases non toxlques pour le micro-organlsme ou ses esters avec des al- 
canols Inferieurs mono- ou polyhydroxytes, et la quantite seiectivement efficace respective est compri- 

45 se entre 0^ g/let 5 g/I,de preference entre 1 g/let 3 g/l 

19. Precede selon la revendication 1. dans lequel le precurseur approprie ajoute est I'adde alpha-c6to- 
beta-m6thytvaierfque, ses sels avec des bases non toxlques pour le mlcro-organisme ou ses esters 
avec des alcanols inferieurs mono- ou polyhydroxytes, et la quantite seiectivement efficace respective 
est comprise entre 0,5 g/let 5 g/l, depreference entre 1 g/let 3 g/l. 

50 20. Precede selon la revendication 1, dans lequel le precurseur approprie ajoute est I'adde alpha- 
ceto-lsocaproTque, ses sels avec des bases non toxlques pour le micro-organisme ou ses esters avec 
des alcanols inferieurs mono- ou polyhydroxytes, et la quantite seiectivement efficace respective est 
comprise entre 0,5 g/l et 5 g/l, de preference entre 1 g/l et 3 g/l. 

21. Precede selon 1'une quelconque des revendications 2, 4, 5, 8, 10, 11, 14, 15, 18, 19 et 20, dans lequel 
55 les sels avec des bases non toxlques pour le mlcro-organisme sont des sels de sodium ou d'ammonlum. 

22. Precede selon I'une quelconque des revendications 3, 6, 9, 12, 16, 18, 19 et 20, dans lequel Pester 
est un ester avec Tun des alcanols sulvants: methanol, ethanol, propanol, ethylene glycol et glycerol. 

23. Proc6d6 selon rune quelconque des revendications 4 t 10 et 14, dans lequel ramlnoadde est sous 
la forme L 

60 24. Precede selon I'une quelconque des revendications 4, 10, 14 et 23, dans lequel le sel avec un ad- 
de non toxique pour le micro-organisme est le chlorhydrate ou le sulfate. 

25. Precede selon I'un quelconque des revendications 7, 13, et 17, dans lequel I'ester avec un add 
non toxique pour le mlcro-organisme est un ester avec run des acldes sulvants: adde acetique, adde 
proploniqueetaddebutyrique. 

65 26. Precede selon rune quelconque des revendications 1, 2, 3, 8 et 9, dans lequel les addes gras In- 
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satures ou lours esters sont ajoutes sous forme de matidres premieres naturelles contenant ces acldes 
ou leurs glycSrides. ... 

27. Proc&tt selon fune quelconque des revendicatfons precMentes, dans lequel la souche est Acti- 
noplanes teichomycetlcus nov. sp. ATCC 31 121. 
5 2a Proc6d6 selon rune quelconque des revendlcatlons prSc&tentes, dans lequel la fermentation est 
effectuee k une temperature comprise entre 25 et 35°C, et de preference entre 27°C et 35°C. 

29. Proakie selon Tune quelconque des revendications prdcSdentes, dans lequel I'addition du precur- 
seur approprie est effectuee 24 k 48 heures apr&s le d6marrage de la fermentation. 

30. Dans un prooSdd pour enrlchir ta teicoplanine Aa en Tun quelconque de ses constituants princi- 
10 paux, k savoir T-A2-1, T-A2-2, T-A2-3, T-A2-4, et/ou T-A2-5, le perfectlonnement qui consists k ajou- 

ter au milieu de culture cfActlnoplanes teichomycetlcus nov. sp. ATCC 31121, ou <fun de ses mutants qui 
peut produire T-2 par la m§me vole m§tabofique, une quantity sSlectivement efficace d'un pr^curseur ap- 
proprie du groupe acyle respecttf de la partie glucosamine de T-A2, de la manure suivante: 

a) le precurseur approprte pour augmenter le rapport de T-A2-1 dans le complexe T-A2 est choisi par- 
15 ml I'aclde Bnotelque, ses sels avec des bases qui sont non toxiques pour le micro-organisme et ses es- 
ters avec des alcanols WSrfeurs mono- et poiyhydroxytes 

b) le prScurseur approprte pour augmenter le rapport de T-A2-2 dans le complexe T-A2 est choisi par- 
mi la valine, ses sets avec des acldes et des bases qui sont non toxiques pour le micro-organisme, 
raclde alpha-c&o-isovaterique, ses sets avec des bases qui sont non toxiques pour le mtcro-organis- 

20 me, ses esters avec des alcanols tnferieurs mono- et poiyhydroxyl6s, Paclde Isobutyrique, ses sels 
avec des bases qui sont non toxiques pour le micro-organisms, ses esters avec des alcanols tnfe- 
rieurs mono- et polyhydroxy!6s, flsobutanol et ses esters avec des acldes qui sont non toxiques pour 
le micro-organisme 

c) le prdcurseur approprte pour augmenter le rapport T-A2-3 dans le complexe T-A2 est choisi parml 
25 faclde oteique, ses sels avec des bases qui sont non toxiques pour le micro-organisme, ses esters 

avec des alcanols inferieurs mono- et poiyhydroxyles 

d) le prfcureeur appropttt pour augmenter le rapport de T-A2-4 dans le complexe T-A2 est choisi par- 
ml fisoleucine, ses sels avec des acldes et des bases qui sont non toxiques pour le micro-organisme, 
fadde alphaK^to-bdta^thytvai^rique, ses sels avec des bases qui sont non toxiques pour le mlcro- 

30 organisms, ses esters avec des alcanols InfSdeurs mono- et potyhydroxytes, fadde 2-m6thylbutyri- 
que, ses sels avec des bases qui sont non toxiques pour le micro-organisme, ses esters avec des al- 
canols inferieurs mono- et poiyhydroxyles, le 2-mdthylbutandl et ses esters avec des acldes qui sont 
non toxiques pour le mlcro-organlsme 

e) le prScurseur approprie' pour augmenter le rapport de T-A2-5 dans le complexe T-A2 est choisi par- 
35 mi la leucine, ses sels avec des acldes et des bases qui sont non toxiques pour le micro-organisme, 

Patide isovalenque, ses sels avec des bases qui sont non toxiques pour le micro-organisme, ses es- 
ters avec des alcanols inferieurs mono- et pofyhydroxytes, fetide alpha-celo-lsocaproTque, ses sels 
avec des bases qui sont non toxiques pour le micro-organisme, ses esters avec des alcanols infe- 
rieurs mono- et polyhydroxyfes, Palcool Isoamylique et ses esters avec des acldes qui sont non tox'h 
40 ques pour le micro-organisme. 

31. Precede selon la revendication 1, pour enrichir la feicoplanine Aa en ses constituants 2, 4 ou 5 
dans un pourcentage aDant jusqu'Si 95%, qui comprend Paddition d'une quantity s^lectivement efficace 
de valine, d'isoieucine ou de leucine, respectivement, au milieu de fermentation. 
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